Modulation of the mutagenic effects of 2-amino-3-methylimidazo[4,5-f]quinoline (IQ) and 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ) in bacteria with rat-liver 9000 x g supernatant or monolayers of rat hepatocytes as an activation system.
An in vitro protocol was designed to separate the process of metabolic activation from the mutational events. Cultured rat hepatocytes were first incubated with the food mutagens 2-amino-3-methylimidazo[4,5-f]quinoline (IQ) or 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ). After the incubation period the medium was removed and further incubated with Salmonella typhimurium TA98. A high direct mutagenic activity of the culture medium was then measured. The half-lives of the mutagenic metabolites formed from IQ and MeIQ were in the order of 45 min. The presence of the cytochrome P450 inhibitors alpha-naphthoflavone and metyrapone during the pre-incubation period reduced the accumulation of mutagenic metabolites. No effects of ascorbate on the mutagenic effects of IQ and MeIQ were seen. (+)-Catechin, another antioxidant and free-radical scavenger, markedly enhanced the number of IQ/MeIQ-induced revertants when added to the hepatocytes. In contrast, (+)-catechin clearly decreased the number of revertants when 9000 X g supernatant from rat liver (S9) was used as an activation system. No marked effect of pentachlorophenol, an inhibitor of hepatocyte sulfation and bacterial O-acetylation, was seen using hepatocytes as an activation system, while the mutagenic activity of both IQ and MeIQ was reduced by 90% in the S9/Salmonella system. The addition of an inhibitor of glucuronidation, galactosamine, or the nucleophile glutathione caused no or only minor decreases in the genotoxic effects of the IQ compounds. With both S9 and hepatocytes as activation systems the relative mutagenic effects observed in the S. typhimurium strains TA98 and TA98 NR were in the same order of magnitude, while a large decrease was seen with TA98/1,8-DNP6. The results show that this in vitro test protocol may be useful as a tool to study mechanisms involved in the formation of mutagenic metabolites.